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Background/Context: Researchers have examined a number of admission-enhancing strate­
gies utilized by students to strengthen their coUege applications. These academic and nonaca­
demic strategies represent a range of opportunities differentially accessed by students, which 
can bolster their col1£ge profi1£s and increase their overall likelihood of col1£ge enrollment. 
Purpose/01Jjective: The purpose of this study is to determine if the relationship between stu­
dents' socioeconomic status (SES) and use of admission-enhancing strategies changed over 
time. We address the following specific research questions: 
• To what extent were there differences in the use of admission-enhancing strategies
between low- and high-SES students in the 1990s and 2000s?
• To what extent did these relationships between SES and the use of admission-en­
hancing strategies differ by academic achievement?
• To what extent did SES gaps increase, decrease, or remain stabl,e between the 1990s
and the 2000s?
r 
I 
I 
I 
I· 
I, 
I 
I 
 
Research Design: This study utilized a correlational design, via secondary data analysis. 
Specifically, the analytic plan for this study consisted of three main parts: 1) descriptive 
statistics, including analyses of mean differences and change over time, 2) logistic regression 
to determine how SES predicts the use of college admission-enhancing strategies separately by 
cohort, and 3) comparison of predicted probabilities of strategy use by SES within cohorts, as 
well as over time between cohorts. 
Findings/Results: SES is related to greater use of these strategies among high school students, 
and this relationship has been maintained over time. Additionally, specifically comparing 
changes in the gap of strategy use between high- and low-SES students reveals that inequality 
has not only been maintained, but has increased over time. 
Conclusions/Recommendanons: Findings contribute to a growing body of literature exam­
ining educational inequalities. Results also imply that admissions processes and decisions 
should be conducted with awareness of the stratifying nature of these admission-enhancing 
strategies. The findings also lead to the suggestion that more programs are needed that foster 
greater involvement among ww-SES students in activities that will be seen as desirable by 
selective institutions and aid them in going to a college of their choice. 
In recent decades, the most selective American colleges and universities 
have become even more competitive, a trend that is partially explained 
through increases in the number of admissible students, higher rates of 
enrollment, and escalating costs of attendance (Alon & Tienda, 2007; 
Bastedo & Jaquette, 2011; Haxby, 2009). Despite staggering increases in 
average tuition and fees (College Board, 2012), four-year enrollment rates 
among 18-24 year olds have increased from 23.3% to 28.2% from 1990 
through 2010 (National Center for Educational Statistics [NCES], 2012a), 
translating to approximately four million additional students in the system 
(NCES, 2012). However, when examining trends by students' socioeco­
nomic backgrounds over the same time period, the college enrollment 
gap between high- and low-income high school completers has ,remained 
essentially unchanged with an approximately 30-point difference in en­
rollment rates (NCES, 2012). This exists within a broader context where 
over many decades gaps in enrollment and completion between students 
from the lowest and highest income quartiles have increased (Bailey & 
Dynarski, 2011). Thus, persistent patterns of stratification continue to 
characterize the U.S. postsecondary system. 
In addition to consistent gaps in postsecondary enrollment rates, it 
is also well documented that high-SES students are increasingly con­
centrated in more selective institutions (e.g., Bastedo &Jaquette, 2011; 
Engberg, 2012; Grodsky & Jackson, 2009; Karen, 2002; Paulsen & St. 
John, 2002). Entrance to the most selective postsecondary institutions 
is associated with a range of concomitant benefits, including access 
to better paying jobs, leadership positions in elite organizations, and 
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considerably higher lifetime earnings (Dye, 2002), and may also confer 
the most advantage for the underrepresented students who are least like­
ly to get in (Dale & Krueger, 2014). Taken together, these trends suggest 
a weakening influence of postsecondary enrollment on social mobility 
for low-SES students (Alon & Tienda, 2007; Bastedo &Jaquette, 2011), 
warranting further examination of the mechanisms that perpetuate and 
reproduce educational inequality. 
In attempting to understand persistent patterns of stratification in 
postsecondary enrollment, researchers have examined a number of 
"admission-enhancing strategies" (Espenshade & Radford, 2009, p. 39) 
utilized by students to strengthen their college applications, includ­
ing 'course-taking patterns, Advanced Placement (AP) classes, test-prep 
courses, and extracurricular involvement ( e.g., Clinedinst, Hurley, 
& Hawkins, 2011; College Board, 2011; Espenshade & Radford, 2009; 
Hargrove, Godin, & Dodd, 2008; Kaufman & Gabler, 2004; Stevens, 
2007; Weis, Cipollone, & Jenkins, 2014). Access to these strategies may 
partially explain continued disparities in college enrollment based on 
theirprominence in college admission decisions (Alon & Tienda, 2007; 
Espenshade & Radford, 2009). 
More .broadly, these trends align with Alon's (2009) suggestion that the 
cycle of inequality in higher education unfolds according to combinations 
of program exclusions and student adaptations. "Exclusion is primarily a 
collective act intended to promote class formation through careful selec­
tion of successors" (p. 735), including practices such as college admis­
sions requirements. An adaptation is a "strategy that can preserve the kin­
ship link and the intergenerational transmissio1:1 of status" (p. 736), such 
as purchasing college preparatory services to enhance performance on 
standardized tests. We hypothesize that such student adaptations result 
in differential access to admission-enhancing strategies by SES, and may 
supplement explanations of why low-income students continue to be seen 
as "running in place" (Bastedo &Jaquette, 2011), despite making signifi­
cant gains in their overall academic achievement over time. 
The purpose of this study is to determine if the relationship between stu­
dents' SES and use of admission-enhancing strategies changed over time, 
during a period marked by rising demand for college, fueled by increasing 
numbers of college-admissible high school graduates, and escalating costs 
of attendance. Despite dramatic expansion, the postsecondary system has 
not sufficiently kept up with demand, resulting in what Alon and Tienda 
(2007) have labeled the "college squeeze." Under these circumstances, 
colleges compete with one another to identify and attract the most merito­
rious and diverse student body, while students increasingly rely on college 
selectivity rankings and the knowledge that selective schools consider a 
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host of factors such as test scores, high school grades and rank, and extra­
curricular activities when making admissions decisions. 
Prior to determining if these mechanisms have become more salient 
over time, we first must understand the extent to which students' SES 
was associated with the use of admission-enhancing strategies during 
high school in the 1990s, and again in the 2000s. While Espenshade and 
Radford's (2009) study found income disparities across different admis­
sions-enhancing strategies, their sample was limited to a small number of 
postsecondary schools ( eight in total) that were considered highly selec­
tive. In this study, we utilize nationally representative data samples of high 
school students to examine patterns of use across different admission-en­
hancing strategies, thereby mitigating external validity threats and allow­
ing for important generalizations that inform policy at the national level. 
We must also account for the reality that academic ability plays a key role 
in this process. SES and academic achievement are positively correlated, 
and one may presume that higher-achieving students are also more likely 
to utilize the strategies under investigation. T herefore, beyond examining 
the relationship between SES and enhancement strategies net of achieve­
ment, we also examine if the relationship varies by, or interacts with, aca­
demic achievement. 
We hypothesize that the use of admission-enhancing strategies is par­
tially an artifact of one's socioeconomic status (SES), is moderated by aca­
demic achievement, and is a mechanism that perpetuates inequality over 
time. To test this hypothesis, we address the following specific research 
questions: 
• To what extent were there differences in the use of admission-en­
hancing strategies between low- and high-SES students in the 1990s
and 2000s?
• To what extent did these relationships between SES and the use
of admission-enhancing strategies differ by academic achievement?
• To what extent did SES gaps increase, decrease, or remain stable
between the 1990s and the 2000s?
THEORETICAL PERSPECTIVES 
The rapid expansion of the educational system in the latter half of the 
twentieth century was expected to ameliorate social inequalities related 
to educational participation and attainment; yet disparities in access have 
continued for disadvantaged groups, propelling a generation of new 
theories to explain the relationship between educational expansion and 
persistent patterns of inequality. This study is grounded in the notion 
4 
that during periods of postsecondary expansion, socioeconomically ad­
vantaged groups will leverage different strategies to secure advantages in 
the college admissions process. Alon (2009) conceptualized this type of 
inequality in higher education as being partially due to program exclu­
sions and student adaptations. She estimated postsecondary enrollment 
models using nationally representative data from the 1970s, 80s, and early 
90s, yielding support for the conclusion that adaptive behavior among 
higher-SES students forms the "cornerstone to building a comprehensive 
theory regarding the evolution of inequality." (p. 749). Her decennial co­
hort analysis also builds a solid foundation for our comparison of cohorts 
from the 1990s and the 2000s. 
Another influential sociological perspective, Effectively Maintained 
Inequality (EMI; Lucas, 2001), contends that expansion is unlikely to at­
tenuate inequalities in educational opportunity because families from more 
advantaged socioeconomic backgrounds are better positioned to capital­
ize on new opportunities created through expansion. EMI theory demon­
strates that as postsecondary opportunities increase for all students (i.e., 
as inequalities in enrollment decline), access to more prestigious institu­
tions will be restricted to those who have secured the highest socioeconomic 
positions (Lucas, 2001). Early research on EMI theory demonstrated the 
saliency of different socioeconomic indicators in predicting students' likeli­
hood of transitioning from eleventh to twelfth grade and eventually into 
college (Lucas, 2001), while subsequent work determined that EMI was a 
scientific, falsifiable theory appropriate for continued use in studies of in­
equality (Lucas, 2009). Thus, EMI theory posits that students from higher 
socioeconomic backgrounds preserve their social standing by using their 
advantaged status to secure more selective educational opportunities. For 
this study, while not formally testing EMI theory, we conceptualize admis­
sion-enhancing strategies as those opportunities that more advantaged stu­
dents will pursue (i.e., Alon's adaptations) to maximize their postsecondary 
enroll�ent options and thereby maintain inequality. 
Influenced by these conceptual perspectives, we examine the role of 
SES in student adaptations, manifested in the form of admission-enhanc­
ing strategies in the 1990s and 2000s. In doing so, we aim to illuminate 
enhancement strategies as a plausible contributing explanation for endur­
ing socioeconomic inequality in postsecondary education. 
ADMISSION-ENHANCING STRATEGIES 
In an era marked by steep competition at the nation's most selective in­
stitutions, families engage in a number of strategies aimed at improving 
their children's academic profiles and standardized test scores (Alon & 
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Tienda, 2007). Espenshade and Radford (2009) have described these 
strategies as "deliberate steps to increase the chances of admission" (p. 
39), including test preparation, the use of college consultants, and AP 
courses (Espenshade & Radford, 2009; Hargrove et al., 2008). Students 
and families also engage in strategies to improve their nonacademic 
profiles, including participation in extracurricular activities (Kaufman 
& Gabler, 2004; Stevens, 2007) and community service (Wells & Lynch, 
2014). These academic and nonacademic strategies represent a range 
of opportunities differentially accessed by students, which can bolster 
their college profiles and increase their overall likelihood of selective 
college enrollment. For this study, we consider a broader definition than 
originally proposed by Espenshade and Radford (2009), and examine 
five specific strategies that students may use to increase their chances 
of selective college admission: 1) take or plan to take an AP exam; 2) 
utilize SAT preparatory instruction (a course or tutoring); 3) utilize SAT 
preparatory self-study materials, including books, videos, or computer 
programs; 4) have leadership roles in extracurricular activities; and 5) 
perform volunteer service. 
ADVANCED PLACEMENT 
' . 
AP courses are one possible means of bolstering college applications, of-
fering students the opportunity to take college-level coursework while still 
in high school. It is assumed that students who take AP courses and pass 
the examination will experience a competitive advantage in coll�ge adTI?-is­
sions; however, evidence concerning the impact of AP cours�s on college 
outcomes is mixed. While positive outcomes have been reported, such 
as better academic performance or higher graduation rates (Hargrove et 
al., 2008), other researchers question the causality of such relationships 
despite conceding that AP exams share a relationship with different aca­
demic outcomes (Klopfenstein & Thomas, 2009). 
Although AP courses were once synonymous with elite secondary educa­
tion and college preparation academies, the College Board has purpose­
fully reframed AP courses as now being available to "all willing and aca­
demically prepared students" (College Board, 2011, p. 8). For instance, 
from 1986 to 2010 student participation.in AP grew by nearly seven times 
(College Board, 2010), leading some to claim that the AP has been de­
mocratized (Lacy, 2010). Despite increased access to.AP, there continues 
to be concerns about stratification by race/ ethnicity and income level 
for those who participate in AP courses and exams (Klopfenstein, 2004; 
Klugman, 2013). 
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PREPARATION FOR STANDARDIZED EXAMINATIONS - SAT/ ACT 
In order to improve their admissibility to selective institutions, students 
may try to enhance their college applications by taking part in SAT ( or 
ACT) preparation activities in the hopes of improving their scores. Test 
preparation activities range from more informal or student-driven ac­
tivities, including taking practice exams or buying study guides, to more 
formal structures, including instructor-led courses, online coaching, and 
private tutoring, with the formal strategies incurring appreciably higher 
expenses (Briggs, 2009). Despite the general belief that test preparation 
is a necessary step in enhancing standardized test scores, research on the 
effects of test preparation has been mixed. Research using data from the 
1990s found small to moderate positive influences on SAT scores and sub­
sequent selective college enrollment (Buchmann, Condron, & Roscigno, 
2010). Other research demonstrated small effects for private tutors, com­
mercially based test courses, and test books on SAT math scores, but no 
effects on SAT verbal scores, and negative effects on SAT math scores for 
test preparation computer programs (Briggs, 2002, 2009). Despite the 
lack of significance for computer-based courses, these represent the larg­
est growth in terms of use from the period of 1992 to 2004 (an increase 
from 21 to 25 percent) compared to a relatively stable level of use for 
other forms of test preparation (Briggs, 2009). 
Access to test preparation remains an important issue when examining 
the potential benefits derived from this enhancement strategy. Buchmann 
et al. (2010) found that there were disparities by social class in use of SAT 
prep in the 1990s, particular for the more costly options of SAT courses 
and private tutoring. They also show differences in access by race/ ethnic­
ity (see also Byun & Park, 2012). Similarly, research from a small group of 
highly selective institutions showed that students from upper-middle-class 
backgrounds were the most likely to take test preparation courses (52%) 
compared to those in lower-class ( 45%), working- and middle-class ( 40%), 
and upper-class ( 49%) socioeconomic strata (Espenshade & Radford, 
2009). These researchers noted that the real differences lie in the types of 
courses students had access to (i.e., private versus public), with only 8.3% 
oflower-class students versus 78% of upper-class students taking a private 
course. In the current study, we examine socioeconomic differences relat­
ed to both test preparation courses and those who engage in self-study, but 
we extend past research by examining. data from the 2000s to determine 
change over time, and by examining all students in high school rather 
than a postenrollment elite postsecondary cohort. 
Past research indicates that accessing SAT preparation opportunities 
depends on largely on cost. While practice materials are available for free 
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from the SAT and ACT, online and commercial classes range from $400 
for an online course to $1,100 for face-to-face instruction; each of these 
opportunities requires a minimal investment from 10-20 hours to over 
40 hours (Briggs, 2009). Enrolling in test-prep courses also carries an 
opportunity cost, primarily in the form of foregone earnings, for work­
ing students, a disproportionate number of whom are from lower-SES 
backgrounds. Thus, higher-SES students face relatively lower opportunity 
costs, and are likely to receive more and/ or higher quality test prepara­
tion. In addition to differences in monetary and opportunity costs, low­
SES students may also underestimate the relevance of standardized tests 
in comparison their higher-SES peers, both in terms of admissions and in 
relation to their academic preparation (Deil-Amen & Tevis, 2010). 
EXTRACURRICULAR ACTIVITIES 
Accompanying academic activities undertaken to improve the likelihood 
of college admissions are strategies involving extracurricular participa­
tion, especially leadership positions in these activities. In a recent report 
by the National Association for College Admission Counselors ( Clinedinst 
et al., 2011), approximately 7.4% of admissions counselors rated extracur­
ricular activities as being of"considerable importance," with an additional 
42.3% rating these activities as being of"moderate importance." Although 
these trends have been stable over the last 17 years, there is variation in 
relation to institutional type, with private colleges showing a significant 
and positive correlation in relation to the importance admission counsel­
ors place on extracurricular involvement (r =.324). This finding supports 
the Espenshade and Radford (2009) study, in which increases in extracur­
ricular involvement were associated with significantly higher probabilities 
of gaining admittance to an elite private college. 
While the type of activity and the intensity of involvement may vary, there 
exists a small body of evidence generally suggesting that extracurricular 
involvement is related to positive educational outcomes, including college 
aspirations (Hossler & Stage, 1992), college enrollment (Marsh, 1992; 
Marsh & Kleitman, 2002) and selective enrollment specifically (Kaufman 
and Gabler, 2004). However, the evidence is somewhat mixed, and the 
type of activity is likely to matter (Gibbs, Erickson, Dufur, & Miles, 2015). 
Participation also has a complex relationship with student SES. First, like 
test preparation courses, there is an opportunity cost involved in extra­
curricular activities, and that cost may be substantially higher for low-in­
come students who are employed after school and on weekends. Second, 
there is some conjecture that extracurricular involvement serves as a com­
pensatory mechanism in allaying academic weaknesses for high-income 
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students who are interested in attending selective postsecondary institu­
tions (Soares, 2007). Third, while higher-SES students have more access 
to extracurricular activities, there is evidence that low-SES students may 
benefit more from involvement (Marsh, 1992; Marsh & Kleitman, 2002). 
Extracurricular involvement, for instance, may be a factor in student re­
silience, whereby vulnerable students exceed expectations for their edu­
cational attainment (Peck, Roeser, Zarrett, & Eccles, 2008). From an EMI 
perspective, it is unclear, therefore, whether access to extracurricular ac­
tivities maintains advantage, or whether differential "returns" on those ac­
tivities may help to lessen inequality. 
COMMUNI1Y SERVICE 
Community service (used synonymously with volunteerism for the pur­
poses of this paper) is an additional way that students may gain advantages 
in the selective admissions process via activities that are outside of the aca­
demic curriculum (Espenshade & Radford, 2009). While the Corporation 
for National and Community Service (CNS) reported that volunteer rates 
were at a 30-year high, with over 28% of teenagers (ages 16-19) and over 
30% of college students (ages 18-24) volunteering (Dote, Cramer, Dietz, 
& Grimm, 2006; Grimm, Dietz, & Foster-Bey, 2006), disparities related to 
this type of involvement exist at both individual and school levels (Wells 
& Lynch, 2014). For instance, students from low-income families were 
more likely than higher-income students to attend high-poverty, under­
resourced schools (Orfield & Lee, 2006) and were consistently less likely 
to volunteer (Marks &Jones, 2004), especially through school-based op­
portunities (Kahne & Middaugh, 2008). 
Beyond the schools, family background may be a factor for volunteerism 
disparities. Only 27% of students from disadvantaged backgrounds had a 
parent serving as a volunteer role model, compared to 44% of students 
from nondisadvantaged backgrounds (Spring, Dietz, & Grimm, 2007). 
Additionally, much the same as other enhancement strategies, there is 
an opportunity cost to participation that is likely to be higher for lower­
SES students. Despite these challenges, there is evidence that lower-in­
come individuals may report greater perceived benefits from volunteering 
(Morrow-Howell, Hong, & Tang, 2009). 
All together, the literature on admission-enhancing strategies indicates 
that students' use of different strategies is an important factor in maintain­
ing patterns of stratification between students from differing socioeconom­
ic backgrounds. EMI theory, in particular, may be useful in understanding 
how advantaged students' access to these strategies maintains their social 
standing by increasing their likelihood of obtaining admission to a highly 
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selective college or university. Concomitantly, admission to a highly selec­
tive institution leads to a number of economic and social returns, includ­
ing higher lifetime earnings and leadership positions in top companies 
(Carnevale, 2010; Dale & Krueger, 2014; Dye, 2002). Therefore, investigat­
ing how the use of admission-enhancing strategies has changed, and how 
SES was related to these changes, may contribute to our understanding of 
why persistent patterns of stratification remain between low-and high-SES 
students in relation to postsecondary opportuniti�s. 
METHODS 
DATA AND VARIABLES 
We obtained data for this study from the National Education Longitudinal 
Study of 1988 (NELS) and Education Longitudinal Study of 2002 (ELS) 
restricted-use datasets from the National Center for Educational Statistics 
(NCES). Each of these surveys utilized a complex sample design to create 
a dataset that is nationally representative (Haggerty et al., 1996; Ingels, 
Pratt, Rogers, Siegel, & Stutts, 2005). NELS began with a cohort of 8th 
grade students in 1988, and followed them through four subsequent waves 
of data collection, the last occurring in 2000. ELS began with a cohort of 
}0th graders in 2002 and followed them through three subsequent waves 
of data collection, with the final data collected in 2012. Importantly for 
this study, there were data collected from students in their senior year of 
high school for each dataset, both of which asked similar questions about 
admission-enhancing strategies and related variables. In this sense, NELS 
and ELS are designed as repeated cross-sections, as well as each being 
longitudinal in their own right. While there are some differences in ad­
ministration, both datasets are designed to examine students' transitions 
from secondary school into postsecondary education and the workforce. 
For more detail about the NELS and ELS surveys, sampling, and method­
ological details, see Curtin, Ingels, Wu, Heuer, & Owings (2002), Ingels et 
al. (1992), and Ingels et al. (2014); variables for each dataset can also be 
explored via NCES's online Education Data Analysis Tool (EDAT). Our 
analytic samples consisted of nationally representative cohorts of senior 
high school students from 1992 and 2004, respectively. 
We included six dichotomous dependent variables derived from the 
NELS and ELS datasets to operationalize a range of admission-enhancing 
strategies: whether a student 1) took or planned to take an AP exam, 2) 
enrolled in SAT preparatory instruction, 3) used SAT preparatory self­
study materials, 4) had a leadership position in extracurricular activities, 
or 5) participated in community service. From these five variables, we 
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created a sixth, ·overall measure of admission-enhancing strategy usage 
by counting how many of the five possible strategies a student used. We 
then designated those who used four or five strategies as having 'high' 
strategy use, under the assumption that there may be an aggregate effect 
of strategy use as well as individual effects. This aspect of our research 
reflects Espenshade & Radford's (2009) approach of examining strategies 
individually, but also in an aggregated manner in an attempt to examine 
the intensity of involvement or strategy use. 
The main independent variable of interest was SES. To represent SES 
we used a composite variable derived from parental income, parental 
educational attainment, and parental occupation. We recognize that in 
some cases, a composite SES variable may mask relationships among in­
dividuaJ variables that are important to a more complete understand­
ing of the mechanisms that underlie the college choice process ( e.g., 
Paulsen & St. John, 2002), and that policymakers often refer to income 
classifications alone when designating specific policy recommenda­
tions. However, a recent report by NCES (2012b), titled Improving the 
Measurement of Socioeconomic Status for the National Assessment of Educational 
Progress, provides a thorough review of the measurement issues involved 
in capturing socioeconomic status and concludes that "the advantages 
of treating SES as a composite of several variables rather than as a single 
variable or multiple single variables outweigh the disadvantages" (p. 26). 
In particular, the report notes that examining SES through the lens of 
only its variable components, such as family income, is counter to con­
ventional. definitions of SES. Further, utilizing a composite index attenu­
ates the measurement error associated with single-item metrics, eases 
the overall interpretation of SES, and reduces the likelihood of endoge­
neity effects by recognizing SES as a latent variable with formative indica­
tors (NCES, 2012b). 
The composite SES variable used in this study is valuable for several rea­
sons. It may be considered a measure of wealth, which often is preferred 
over income alone' as it reflects a wider range of social and human capital 
considerations; it may reflect a student's overall orientation toward col­
lege better than any particular individual variable; and it may have certain 
statistical advantages (Adelman, 2002; Perna, 2006; Terenzini et al., 2001). 
This aggregation is also conceptually consistent with the three-part con­
ceptualization of SES by Duncan et al. (1972) and more recent studies 
that have utilized a similar approach in examining issues of college access 
and stratification (Bastedo & Jaquette, 2011; Engberg & Wolniak, 2010; 
Nunez & Bowers, 2011). 
We included two variables to represent academic achievement: math 
standardized test score and English standardized test score. These tests 
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were administered by NCES during 10th grade, preceding the measure­
ment of admission-enhancing strategies from when students were in the 
12th grade. These test score variables serve as vital controls in many of our 
models. In relation to our second research question, these are also key 
independent variables of interest for determining how SES and achieve­
ment in combination influence the use of enhancement strategies. We 
created two interaction variables with these constructs for this purpose­
one between math test score and SES, and one between English test score 
and SES. As described below, these interaction variables are used to deter­
mine how academic achievement may moderate the relationship between 
SES and strategy use. 
At the individual level, we controlled for gender and race/ ethnicity, 
which are also stratifying factors of college admission, as well as students' 
college expectations in the 10th grade. To control for the potential influ­
ence of family and significant others, we controlled for parental college 
expectations and peers' college aspirations during high school. To control 
for salient school-level factors, we included variables for the student's high 
school program (general, college prep, or vocational-technical), school­
SES (proxied by the percentage of students on free or reduced lunch), 
urbanicity, and geographic region. 1 
MISSING DATA ANALYSIS 
Without addressing missing data, approximately half of cases in both 
NELS and ELS would have been dropped via listwise deletion. Instances 
of missing data for individual variables were mostly below 20%, but ranged 
as high as 34% in NELS and 32% in ELS (both for the school free lunch 
variable). While the total number of cases with missing data was somewhat 
high, the missingness was still within the threshold of reasonably being 
able to use multiple imputation (MI) to handle missing data (Royston, 
2004). We examined patterns of missing data using tabular and graphi­
cal representations and examined the appropriateness of imputations 
through diagnostic plots such as histograms and scatter plots, as well 
as trace plots of convergence (van Buuren, 2012). Although difficult to 
know with certainty, these observations and analyses of missing data pat­
terns supported the assumption that data were missing at random (MAR) 
(Allison, 2002; van Buuren, Brand, Groothuis-Oudshoorn, & Rubin, 2006; 
see also Manly & Wells, 2015). 
Given this assumption, we used Ml, allowing us to retain a full ana­
lytic sample and diminish any biases that may have resulted had listwise 
deletion been used (Peugh & Enders, 2004; Schafer ,& Graham, 2002). 
Based on guidance by White, Royston, and Wood (2011) and Graham, 
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Olchowski, and Gilreath (2007) about selecting an appropriate number 
of imputations, we created 35 imputations in both NELS and ELS using 
the mi impute chained cpmmand in Stata v.13. All variables, including the 
dependent variable,2 were included in the imputation models, which also 
included the primary sampling unit and strata based on the complex sur­
vey sampling design used by NCES, as well as the appropriate weights for 
each decade's .dataset (Heeringa et al. 2010). We also decoded the NCES' 
single imputations in ELS for gender and race and then multiply imputed 
the missing data .on those variables. We then used Rubin's (1987) pool­
ing rules to combine the statistical results across the imputed datasets.3 
Imputed and observed values were determined to be reasonably compara­
ble, and results using both listwise .deletion and MI are similar, so imputed 
results are presented. 
STATISTICAL ANALYSIS 
The analytic plan for this study consisted of three main parts: 1) descrip­
tive statistics, including analyses of mean differences and change over 
time, 2) logistic regression to determine how SES predicts the use of col­
lege admission-enhancing strategies separately by cohort, including mod­
els testing interactions between SES and academic achievement, and 3) 
comparison of predicted probabilities of strategy use by SES within cohorts, 
as well as over time between cohorts. 
For both NELS and ELS data, we calculated mean values of the admis­
sion-enhancing strategies for the full analytic sample and for each SES 
quartile. The resulting descriptive tables demonstrated how enhancement 
strategies were accessed and utilized differently across social classes (pre­
sented within each table), as well as how each changed over time (by com­
paring information between the tables). This was achieved by running sim­
ple regression models with SES quartile as the independent variable, with 
postestimation comparisons of the regression coefficients, which allowed 
us to account for the complex survey design of the data as well as weights. 
To examine change over time we calculated the difference between the 
means for ELS·and NELS and displayed these changes in strategy usage in 
a separate table, using a t test to indicate significant differences over time 
between the two cohorts. 
Next, we employed logistic regression to investigate how SES predicted 
the use of the admission-enhancing strategies, while controlling for salient 
variables at the student and school levels. For each of the six dependent 
variables, we calculated odds ratios as effect sizes (Long, 1997). While 
there is no agreed-upon way to report goodness of fit statistics for logistic 
regression from data collected with a complex survey design and using MI, 
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we opted to report the median value (from 35 imputed datasets) of mul0 
tiple statistics. An F-adjusted mean residual test statistic is the only one that 
explicitly accounts for complex survey design via the svylogi,tgof command 
in Stata (Archer & Lemeshow, 2006). We obtained the other statistics from 
weighted regressions assuming a simple design, which is a recommended 
alternative (Hosmer & Lemeshow, 2000). 
To address our second research question, we ran models for each de­
pendent variable, with all independent variables as predictors, plus two 
additional interaction variables: one for SES interacting with math test 
score, and one for SES interacting with English test score. We examined 
the statistical significance of the interaction terms when included in the 
model separately, as well as when they were in the model simultaneously. 
We followed a conservative approach whereby we only retained interac­
tion terms in those models when the results were statistically significant 
both individually and simultaneously. 
Finally, to better understand how differences in SES relate to admission­
enhancing strategy usage, we investigated predicted probabilities, which 
are more intuitive than regression coefficients or odds ratios. To do this, 
we calculated predicted probabilities of strategy use for the lowest and 
highest SES quartiles for each admission-enhancing strategy as well as 
overall high strategy use. We calculated prob:tbilities based on the logis­
tic regression results by setting all other independent variables to mean 
values. A comparison of predicted probabilities between ·the high- apd 
low-SES groups is a more meaningful way to conceptualize inequality than 
the simple relationship between SES and the dependent variables, and 
is a recommended method to assess inequality in education (Lucas & 
Byrne, 2011). Specifically, we calculated the associated group difference 
by subtracting the relevant probabilities, and calculated a 99% confidence 
interval around thi� difference (Long, 2009).4 A group difference was in­
terpreted as statistically .significant when the lowest bound of the confi­
dence interval was greater than zero (confirmed by a significant p-value). 
Additionally, we compared the differences between high and low SES over 
time (i.e., comparing the SES difference in ELS to the SES difference in 
NELS) to determine if revealed inequality was maintained, diminished, or 
increased over time. 
For models that had statistically significant interactions between SES 
and academic. achievement variables, we calculated ·additional predicted 
probabilities across the range of achievement, for high- and low-SES stu­
dents, with other variables set at the mean. These are displayed graphically 
to aid understanding of the ways that achievement and SES interact to 
predict strategy use. A confidence interval around the difference in pre­
dicted probabilities between high- and low-SES students is only displayed 
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for differences that are· significant. Additionally, to put this difference in 
context, the full variation in predicted probabilities across the ranges of 
both SES and aca.demic achievement is shown in contour plots with the 
predicted probabilities indicated by shading and the high- and low-SES 
lines marked. 
LIMITATIONS 
As with most secondary data analyses, the variables that can be repre­
sented with the data are limited. Ideally there would be other admission­
enhancing strategies included as dependent variables as well as additional 
control variables, which may subject our study to omitted variable bias. In 
addition, this study is focused on a traditional high school-to-college tran­
sition, and these strategies are unlikely to be as relevant for the increasing 
numbers of older students who enroll in college after a delay. They are 
also less relevant for admission to less-selective institutions. Finally, we ex­
amine change over time by comparing two sets of results, with a particular 
analytic strategy. While these are very good comparisons given that NELS 
and ELS are designed to be comparable, additional points in time, as well 
as alternate specifications of inequality, would be needed to confirm the 
trends in strategy use that we reveal over time. 
RESULTS 
DESCRIPTIVE RESULTS 
Mean values for each enhancement strategy variable are shown in Table 
1 (for NELS) and Table 2 (for ELS). (Mean values for all variables can be 
found in Table 9 in the appendix.) It is strikingly clear from the results 
that for each strategy, and for'each cohort, the use of admission-enhanc­
ing strategies is nearly always greater among higher-SES students relative 
to lower-SES students. In other words, enhancement strategies are highly 
stratified by social class, and inequality in utilizing such strategies has per­
sisted over the two decades analyzed in this study. 
Tables 1 and 2 illuminate a number of gaps in the use of admission-en­
hancing strategies by SES, and we highlight a few of the largest from ELS 
(Table 2) as examples. While just over 30% of seniors took or were plan­
ning to take an AP exam in 2004, approximately 20% of low-SES students 
did so, compared to over 50% of high-SES students. Additionally, while 
the overall average for community service participation was quite high, 
with approximately 61 % of students taking part in this strategy, over 80% 
of high-SES students performed community service compared to less than 
50% of low-SES students. 
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Table 1. Mean Values for Admission-Enhancing Strategies, by SES 
Quartile - NELS (1992) 
SES-1" SES-2•• SES-3"' SES-4th Significant 
Strategy All quartile quartile quartile quartile differences 
(1) (2) (3) (4) (<.01) 
Took/planned AP 0.168 0.079 0.114 0.158 0.347 All significant 
exam (0.006) (0.007) (0.008) (0.009) (0.015)
Used any SAT 0.262 0.219 0.222 0.256 0.365 4>3,4>2,4>1
prep instruction (0.008) (0.011) (0.013) (0.011) (0.017)
0.544 0.493 0.509 0.557 0.626
4>3, 4>2, 4>1,
Used any SAT 3>2,3>1 
prep self-study 
(0.008) (0.013) (0.013) (0.013) (0.017) 
0.382 0.278 0.364 0.398 0.504
4>3, 4>2, 4>1,
Extracurricular 3>1,2>1
leadership 
(0.007) (0.011) (0.013) (0.012) (0.015) 
Community 0.451 0.315 0.407 0.480 0.622 All significant 
service (0.007) (0.011) (0.012) (0.013) (0.015) 
Overall high use 0.117 0.042 0.082 0.113 0.252 All significant 
of strategies (0.006) (0.004) (0.009) (0.008) (0.015)
While individual strategies are important, the measure of overall high 
strategy use is perhaps more important in terms of maximizing the desir­
ability of an admissions profile. In 2004, about 19% of seniors participated 
in at least four of the five strategies examined in this study. When examin­
ing this measure of high usage across SES quartiles, approximately 10% of 
low-SES students were engaged in high strategy usage compared to over a 
third of high-SES students. 
In examining Table 3, we found that students increased their use of all 
but one of the admission-enhancing strategies from 1992 to 2004.5 While 
these increases occurred across all SES groups, there are noticeably larger 
increases for the highest SES quartile. For example, while the proportion 
of students who participated in high levels of overall strategy use increased 
by about 7 percentage points on average between 1992 and 2002, high­
SES high strategy use increased by over 11 percentage points compared to 
a 4- to 7-percentage-point increase for other SES groups.6 Overall, stratifi­
cation by SES exists among high school seniors in both the utilization of 
admission-enhancing strategies and the magnitude of change over time. 
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Table 2. Mean Values for Admission-Enhancing Strategies, by SES 
Quartile - ELS (2004) 
SES-1" SES-2°• SES-3.a SES-4th Significant 
Strategy All quartile quartile quartile quartile differences 
(1) (2) (3) (4) (<.01) 
Took/planned AP 0.302 0.202 0.223 0.302 0.511 4>3, 4>2, 4>1, 3>2,3>1exam 
(0.007) (0.010) (0.010) (0.011) (0.015) 
Used any SAT 0.299 0.247 0.249 0.297 0.420 4>3, 4>2, 4>1, 3>2,3>1prep instruction 
(0.007) (0.012) (0.012) (0.012) (0.015) 
Used any SAT 0.575 0.500 0.542 0.588 0.682 4>3, 4>2, 4>1, 3>2, 3>1prep self-study 
(0.007) (0.013) (0.012) (0.012) (0.012) 
Extracurricular 0.334 0.221 0.293 0.361 0.480 All significant 
leadership (0.006) (0.010) (0.011) (0.010) (0.013) 
Community 0.613 0.482 0.552 0.639 0.805 All significant 
service . (0.007) (0.012) (0.011) (0.010) (0.010) 
Overall high use 0.186 0.096 0.123 0.186 0.365 All significant 
of strategies (0.006) (0.007) (0.008) (0.009) (0.013) 
Table 3. Change in Students; Use of Admission-Enhancing Strategies 
Between 1992 and 2004, by SES Quartile 
SES-I" SES-2°• SES-3.a SES-4th 
Strategy All quartile . quartile quartile quartile 
(1) (2) .(3) (4) 
Took/planned AP exam 
.134** .123** .109** .143** .164** 
Used any SAT prep instruction 
.038** .028** .028** .041+ .055+ 
Used any SAT prep seif-study 
.031* .007* .033* .031 * .056* 
Extracurricular leadership -.048* -.056* -.07* -.037* -.024* 
Community service 
.163** .167** .145** .159** .183** 
Overall high use of strategies 
.069** .054** .042** .072** .113** 
Note: **p<.001; "*p<.01; +p<.05 
17 
;, 
REGRESSION RESULTS 
We employed logistic regression to determine if SES was a significant pre-
dictor of admission-enhancement strategy usage in the 1990s and 2000s, 
net of demographic factors, academic background characteristics, and a 
host of other salient variables. Results in Table 4 (NELS) and Table 5 (ELS) 
confirm that even in the presence of these controls, SES was strongly relat-
ed to most of the admission-enhancing dependent variables. Specifically, 
in 1992, increases in SES were associated with a higher likelihood of using 
all strategies except SAT self-study. In 2004, SES was a significant predictor 
of usage across all of the strategies. In examining AP exam participation, 
for example, a I-standard-deviation increase in SES predicted an increase 
in the odds of AP exam participation by 38% and 34% for NELS and ELS, 
respectively.7 As another example, a I-standard-deviation increase in SES 
predicted an increase in the odds of using at least four of the five strategies 
(high use) by 73-76% for both cohorts. 
Table 4. Predictors of Admission-Enhancing Strategies ..,. Regression 
Analyses (NELS - 1992) 
Took/ Any SAT Any SAT 
Extracurr. Community 
Overall 
Variable plan AP prep prep leadership service 
highstrat-
exam instruction self-study egyuse 
1.380** 1.364** 1.112+ 1.212** 1.299** 1.730** 
SES 
(0.079) (0.073) (0.055) (0.057) (0.058) (0.111) 
Math test 1.800** 0.859* 0.976 1.228** 1.291 ** 1.349** 
score (0.099) (0.044) (0.041) (0.052) (0.055) (0.081) 
Reading test 1.446** 0.908 0.972 1.021 1.183** 1.150+ 
score (0.084) (0.047) (0.039) (0.043) (0.048) (0.068) 
1.096 1.134+ 1.751** 0.963 1.577** 1.478** Female (0.084) (0.069) (0.096) (0.054) (0.092) (0.130) 
1.916** 1.646** 1.723** 0.809 0.949 1.627* 
Asian (0.249) (0.201) (0.219) (0.095) (0.104) (0.257) 
1.447+ 2.346** 1.872** 1.090 1.036 2.344** Black 
(0.262) (0.290) (0.220) (0.131) (0.116) (0.544) 
2.569** 1.560** 1.217+ 0.897 1.208 1.456 Latino (0.548) (0.179) (0.121) (0.095) (0.119) (0.289) 
Parental 1.569* 1.380* 1.645** 1.242+ 1.119 1.648+ 
expectations (0.271) (0.144) (0.136) (0.124) (0.097) (0.386) 
College 1.677** 1.475** 1.321 ** 1.531 ** 1.323** 2.282** 
expectations (0.198) (0.122) (0.089) (0.121) (0.091) (0.339) 
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Took/ Any SAT AnySAT 
Extracurr. Community 
Overall 
Variable plan AP prep prep 
leadership service 
high strat-
exam instruction self-study egyuse 
Peer college 1.692** 1.559** 1.534** 1.837** 1.458** 2.182** 
plans (0.168) (0.116) (0.097) (0.122) (0.090) (0.260) 
0.025** 0.168** 0.367** 0.170** 0.362** 0.014** 
Constant 
(0.005) (0.026) (0.052) (0.024) (0.047) (0.004) 
Observations 14,250 14,250 14,250 14,250 14,250 14,250 
-2· 1,582,446 2,436,732 2,929,282 2,814,250 2,846,171 1,350,010 log-likelihood 
McFadden 
0.238 0.076 0.073 0.077 0.098 0.185 Adj. R2 
F-adj. Mean 
3.619 1.482 0.667 0.659 1.785 0.502 Residual
F-adj. p-value <0.001 0.150 0.739 0.746 0.067 0.874 
Notes: Standard errors in parenthesis. **p<.001; *p<.01; +p<.05 
All models also include controls for HS program, region, urbanicity, and % high 
school free lunch. 
All reported sample sizes are rounded to the nearest 10 in accordance with NCES 
restricted data license. 
For a full model with all variables, see the online supplement at http:/ /works. 
bepress.com/ ryan_ wells/22/. 
Table 5. Predictors of Admission-Enhancing Strategies - Regression 
Analyses (ELS - 2004) 
Took/ AnySAT Any SAT 
Extracurr. Community 
Overall 
Variable planAP prep prep 
leadership service 
high strat-
exam instruction self-study egyuse 
1.335** 1.590** 1.256** 1.312** 1.461 ** 1.757** 
SES 
(0.063) (0.086) (0.059) (0.057) (0.063) (0.100) 
Math test 1.704** 0.980 1.060 1.290** 1.185** 1.386** 
score (0.084) (0.045) (0.045) (0.055) (0.050) (0.076) 
Reading test 1.369** 0.847** 0.974 1.152** 1.262** 1.250** 
Score (0.061) (0.039) (0.040) (0.047) (0.051) (0.065) 
1.227** 1.184* 1.989** 0.989 1.854** 1.681 ** 
Female 
( 
(0.068) (0.071) (0.116) (0.050) (0.095) (0.124) 
1.794** . 1.906** 1.824** 0.814+ 1.255+ 1.861 ** 
Asian 
(0.193) (0.216) (0.214) (0.084) (0.143) (0.213) 
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Took/ Any SAT· AnySAT 
Extracurr. Community 
Overall 
Variable planAP prep prep 
leadership service 
high strat-
exlllll instruction self-study egyuse 
0.916 1.927** 2.180** 1.101 1.101 1.433* Black 
(0.100) (0.184) (0.216) (0.096) (0.096) (0.187) 
1.590** 1.257+ 1.120 0.783* 0.994 1.338+ Latino 
(0.150) (0.119) (0.111) (0.068) (0.085) (0.160) 
Parental 1.914** 1.683** 1.653** 1.508** 1.219+ 2.527** 
expectations (0.206) (0.175) (0.149) (0.135) (0.096) (0.424) 
College 1.031 1.369* 1.681** 1.341 * 1.464** 1.744* 
expectations (0.124) (0.143) (0.161) (0.131) (0.124) (0.302) 
0.092** 0.128** 0.278** 0.126** 0.495** 0.016** Constant 
(0.015) (0.020) (0.041) (0.019) (0.062) (0.004) 
Observations 12,440 12,440 12,440 12,440 12,440 12,440 
-2 2,788,328 3,135,275 3,431,373 3,209,602 3,239,166 2,205,983 log-likelihood
McFadden 0.180 0.073 0.093 0.091 0.125 0.174 Adj. R2 
F-adj. Mean 12.215 1.047 0.751 1.020 2.990 2.787 Residual
F-adj. p-value <0.001 0.402 0.662 0.423 0.002 0.004 
Notes: Standard errors in parenthesis. **p<.001; *p<.01; +p<.05 
All models also include controls for HS program! region, urbanicity, and % high
school free lunch. 
All reported sample sizes are rounded to the nearest 10 in accordance with NCES 
restricted data license. 
For a full model with all variables, see the online supplement at http:/ /works. 
bepress.com/ ryan_ wells/22/. 
We also uncovered interesting results for independent variables oth­
er than SES. For instance, admission-enhancing strategies were utilized 
significantly more by females (versus males) and by nonwhite students 
(versus white students), controlling for other variables in the model. 
Additionally, we found statistically significant relationships across most of 
the dependent variables in relation to college expectations, peers' plans, 
and standardized test score. In other words, and perhaps not surprisingly, 
high achievers, who expect to go to college, and who are part of social 
networks where most students expect to go to college, are more likely to 
use admission-enhancing strategies. 
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When we included variables in each of these regression models to represent 
the interaction between SES and math test score as well as SES and English 
test score, only one of these interaction terms was statistically significant across 
sensitivity analyses and across datasets, and for only one of the dependent 
variables. For AP exam participation, the interaction term for SES*Math test 
score was significant and positive (see Table 6). In other words, the positive 
relationship between SES and AP exam participation is even more positive 
when examined for higher-achieving students. However, this was the only out­
come for which there appeared to be a variable gap in participation between 
low- and high-SES students based on academic achievement. 
Table 6. Predictors of AP Exam Participation, Including Interaction 
Terms - Regression Analyses 
Variable NELS EIS 
1.114 1.189** 
SES 
(0.070) (0.060) 
1.650** 1.682** 
Math test score 
(0.099) (0.085) 
1.389** 1.327** 
English test score 
(0.092) (0.061) 
1.276** 1.185* 
Math*SES 
(0.093) (0.073) 
1.196+ 1.366** 
English*SES 
(0.094) (0.082) 
0.022** 0.083** 
Constant 
(0.005) (0.014) 
Observations 14,250 12,440 
-2 log-likelihood 1,564,008 2,749,828 
McFadden Adj. R2 0.246 0.191 
F-adj. Mean Residual 1.659 6.172 
F-adj. p-value 0.094 <0.001 
Notes: Standard errors in parenthesis. **p<.001; *p<.01; +p<.05 
All models also include controls for gender, race/ethnicity, parental expectations, 
student's expectations, peers' plans, HS program, region, urbanicity, and % high 
school free lunch. 
All reported sample sizes are rounded to the nearest 10 in accordance with NCES 
restricted data license. 
For a full model with all variables, see the online supplement at http:/ /works. 
bepress.com/ ryan_wells/22/. 
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PREDICTED PROBABILITIES 
We used the regression results in Tables 4 and 5 to create predicted prob­
abilities of strategy use for the highest- and lowest-SES groups specifical­
ly, holding all other values at their means. Table 7 (NELS) and Table 8 
(ELS) show the predicted probabilities for each dichotomous outcome. 
We highlight two of our strategy variables as examples. First, in 1992 high­
SES students and low-SES students used SAT self-study strategies at rela­
tively similar rates. The 4-percentage-point difference (57% of high-SES 
students compared to 52% of low-SES students) was relatively sm_all and 
not statistically significant. In 2004, 63% of high-SES seniors used SAT 
self-study strategies, an increase of about 7 percentage points from 1992. 
However, a fairly consistent 53% oflow-SES students continued to use this 
strategy, resulting in a large and statistically significant gap by SES in the 
use of this strategy in 2004. 
As another example, in 1992 (Table 6), students in the lowest SES quar­
tile had a 3.8% probability of overall high strategy use compared to a 
10.7% probability for a student from the highest SES quartile. This nearly 
7-percentage-point difference is relatively large given the size of the proba­
bility, and was statistically significant. Similarly, when examining this same 
dependent variable in 2004 (Table 7), the estimated probabilities were 
7.8% and 19.6% for low- and high-SES students, respectively; this differ­
ence of nearly 12 percentage points was large and statistically significant.
Table 7. Comparison of Predicted Probabilities of Admission-Enhancing 
Strategy Use for Low and High SES (NELS - 1992) 
Strategy 
SES-4th SES-1" 
Difference 
Clof 
pvalue 
quartile quartile Difference 
Took/planned AP exam 0.126 0.070 0.056 (0.029, 0.083) 0.000 
SAT prep instruction 0.302 0.188 0.114 (0.063, 0.165) 0.000 
SAT self-study 0.574 0.521 0.053 (-0.011, 0.117) 0.032 
Extracurricular leadership 0.415 0.325 0.090 (0.033, 0.146) 0.000 
Community service 0.510 0.380 0.130 (0.073, 0.185) 0.000 
Overall high strategy use 0.107 0.038 0.069 (0.045, 0.093) 0.000 
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Table 8. Comparison of Predicted Probabilities of Admission-Enhancing 
Strategy Use for Low and High SES (ELS - 2004) 
Strategy 
SES-4"' SES-1" 
Difference 
Clof 
pvalue 
quartile quartile difference 
Plans to/took AP exam 
0.304 0.203 0.101 
(0.058, 
0.000 
0.145) 
SAT prep instruction 
0.377 0.202 0.175 
(0.123, 
0.000 
0.227) 
SAT self-study 0.634 0.530 0.104 (0.049, 0.000 
0.159) 
Extracurricular 
0.367 0.260 0.107 
(0.065, 
0.000 leadership 0.154) 
Community service 
0.712 0.548 0.164 
(0.116, 
0.000 
0.211) 
Overall high strategy 
0.196 O.o78 0.118 
(0.086, 
0.000 use 0.151) 
We next examined whether the differences in predicted probabilities 
between high- and low-SES groups changed over time. A comparison of 
Tables 7 and 8 reveals a few key findings. First, for all variables in each co­
hort, the estimated probabilities were higher: for high-SES students than 
low-SES students. Second, with the exception of extracurricular leader­
ship, the probabilities of strategy usage were higher for low- and high-SES 
groups in 2004 compared to 1992; in other words, on average, both high­
and low-SES students increased their use of these strategies over time. 
Third, the differences in usage between high- and low-SES students were 
greater in 2004 than 1992, indicating that high-SES students were increas­
ing their usage at a greater rate than low-SES students for most of the 
strategies, including their rate of overall high strategy use. While these 
increases in the SES gap are substantively important, one of the changes 
in differences between ELS and NELS was statistically significant at the.01 
level-the increased SES gap in high strategy use.8 (The other changes 
over time were significant at the .05 level, with the exception of changes in 
the SES gap for community service, which was not statistically significant.) 
Finally, while all but one of these differences in predicted probabilities 
were significant in 1992, all six were statistically significant in 2004. In to­
tal, these results reveal inequalities in the use of admission-enhancement 
strategies that were not only maintained over this time period, but which 
increased significantly. 
Finally, we modeled predicted probabilities separately for AP exam par­
ticipation, given the statistically significant interaction terms revealed in 
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Table 6. Holding all other variables at their means, SES was again set at 
both the highest and lowest quartile values. In this case, however, math 
test score was also allowed to vary over the entire range of values. By graph­
ing these probabilities, with high- and low-SES shown as separate lines 
in Figure 1, we visually show how the SES gap in AP participation varies 
for higher- and lower-achieving students, on average. For both NELS and 
ELS, the SES gap is only significant for the top half of the achievement 
distribution, and this gap grows as achievement values get larger. These 
same results are also represented in contour plots in Figure 2, over the 
full range of SES, with probability of participation shown by the degree 
of shading. 
When comparing the NELS and ELS versions of these figures (i.e., dif­
ferences in this phenomenon over time), there are two intere,sting trends. 
First, AP exam participation appears to be slightly more accessible to both 
lower-SES and lower-achieving students in the more recent ELS cohort. 
Second, the SES gap in AP participation for high achievers is smaller in 
the more recent cohort. 
DISCUSSION 
This study provides new empirical evidence for understanding inequality 
in the transition to higher education, for understanding how mechanisms 
of inequality have changed over time, for improving policy'and practice 
related to college access, and as a basis for future research. Admission­
enhancing strategies are valued in college admissions, and our results in­
dicate three key findings related to them. First, SES is related to greater 
use of these strategies among high school students and this relationship 
has been maintained over time. This relationship remains true even after 
a host of salient variables are included as controls in the analytic models. 
Second, specifically comparing changes in the gap of strategy use between 
high- and low-SES students reveals that inequality has not only been main­
tained, but has increased over time. This is especially true of high strategy 
use, which is likely to be the most highly valued during admissions deci­
sions. Third, the relationship between SES and AP participation varied 
over the range of students' academic achievement, which serves as a re­
minder that although SES has a clear stratifying effect, the fact that SES 
and achievement are also related can lead to more complicated and multi­
layered outcomes when considering college admissions. Our findings con­
tribute to a growing body ofliterature examining educational inequalities, 
which as a whole will provide a better understanding of the myriad ways 
socially advantaged students exploit qualitative differences in educational 
experiences to maintain their social and educational advantages. 
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Figure 1. Plot of the probability of AP exam participation, by math 
achievement, for high- and low-SES students, confidence interval shown 
only for significant differences 
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Figure 2. Contour plot representing the probability of AP exam 
participation, by SES and math achievement 
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SES AND ADMISSION-ENHANCING STRATEGIES 
One of the important findings of this study contributes to understanding 
the ways that SES is related to different admission-enhancing strategies 
over the last two decades. We found, for instance, that in most cases SES 
became a more prominent stratifying factor over time, with higher usage 
patterns as well as larger growth patterns uncovered for high-SES stu­
dents compared to their low-SES counterparts. When coupled with the 
fact that high-SES students have outpaced their low-SES counterparts 
in terms of overall academic preparation (Bastedo & Jaquette, 2011), 
it becomes clear that high-SES students have at least maintained, and 
often increased, their admissibility to selective institutions by taking full 
advantage of both academic and nonacademic opportunities valued by 
admission officers. 
We found that high-SES students take greater advantage of AP exams 
and SAT preparation strategies compared to their low-SES counterparts, 
which improves their overall academic profile. Additionally, nonacademic 
strategies, such as participation in community service, are being used to a 
greater extent by high-SES students. Though usually less important than 
academic factors in college admission, foregoing the opportunity to par­
ticipate in extracurricular leadership activities and community service may 
also attenuate a student's applicant profile at more selective institutions, 
even if these students are performing well academically. This is supported, 
in part, by recent data demonstrating the moderate importance placed on 
extracurriculars by many admission offices (Clinedinst et al., 2011), and 
by Espenshade and Radford's (2009) findings of a significant relationship 
between extracurricular involvement and admittance to an elite private 
college. High-achieving low-SES students may also simply not see selective 
institutions as realistic options (perhaps being poorly informed about the 
real costs of attending and opportunities to receive financial aid or not be­
ing counseled to consider these options) and thus may not see the need, 
or feel the pressure, to participate in activities that would enhance their 
college admissibility profiles. 
Bowen, Kurzweil, & Tobin (2005) found that low-income students were 
much less likely to get into the "credible applicant pool" (p. 100)" for selec­
tive college admissions compared to their high-income peers, in part due 
to inadequate academic preparation. Haxby and Avery (2012) more re­
cently found that even when academically prepared, low-income students 
were much less likely to apply to selective institutions relative to their high­
income peers with similar high achievement. Our findings suggest addi­
tional reasons that low-SES students are disadvantaged in the admission 
process, which may add to the disparities in college enrollment. 
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This inequality can be interpreted through Alon's (2009) conceptualiza­
tion of adaptations as well as Lucas' (2001) theory of EMI. Our results show 
that in most cases, students at all socioeconomic levels appear to have adapt­
ed to an increasingly competitive admissions environment in the 2000s by 
using enhancement strategies more often than in the 1990s. In this case, 
it does not appear that high-SES students used exclusion to maintain in­
equality. However, the extent to which adaptation occurred differentially 
by SES-evident from the greater changes in use over time for high-SES 
students-still effectively maintained, and even increased, inequality. This 
finding fits with Alon's conclusion that adaptations are more effective than 
exclusions for expanding inequality in higher education. For at least one 
strategy, however, the way that academic achievement influences these phe­
nomena is important, and must not be neglected. When math achievement 
was allqwed to moderate the relationship between SES and AP participa­
tion, the SES gap for higher-achievers appeared to narrow over time. 
IMPLICATIONS 
As academic achievement as well as enhancement strategies are judged to 
be meritorious and rewarded in college admissions (and especially selec­
tive admissions), this study reveals the pervasive role of SES in delimiting 
students' opportunities to access these strategies. Admissions processes 
and decisions should, therefore, be conducted with awareness of the strat­
ifying nature of these admission-enhancing strategies and consider ways 
to account for differential utilization of these strategies by disadvantaged 
students. Many schools, for instance, that use comprehensive reviews are 
turning to noncognitive variables (Sedlacek, 2004), which speak to the im­
portance of resiliency, coping, and support mechanisms in understanding 
student success in postsecondary education. 
The findings and discussion lead to the suggestion that more programs 
are needed that foster greater involvement among low-SES students in 
activities, both academic and nonacademic, that will be seen as desirable 
by selective institutions and aid them in going to a college of their choice. 
Perhaps one obvious place to efficiently and effectively reach low-SES stu­
dents is in schools that are predominantly low-SES. Incorporating admis­
sion-enhancing strategies in the organizational habitus of these schools 
would likely translate into a more robust college-going culture. The <:xtent 
to which schools work to create an organizational habitus that highlights 
the �enefits of extracurricular admission-enhancing strategies while si­
multaneously creating opportunities for test preparation and AP courses 
could work to offset some of the advantages benefitting higher-SES stu­
dents in better-resourced schools. 
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Given that we reveal more ways that low-SES students are disadvantaged 
in college access, the question arises as to whether low-SES students should 
be given a preference in college admission, a "thumb on the scale" (p. 
353) as Bowen et al. (2005) refer to it. This subject has been discussed and
debated for some time, but it seems unlikely that American society would
endorse class-based affirmative action given that the concepts of class are
often denied or ignored in comparison to race. Additionally, it has been
demonstrated that this approach would not create a racially diverse stu­
dent body similar to those resulting under a policy of racial preference,
and should not be used as a substitute, though perhaps in conjunction
with racial preferences (Bowen et al., 2005; Espenshade & Radford, 2009).
This study also reveals multiple avenues for future research. First, while 
beyond the scope of this study, our results reveal some intriguing results, 
including changes over time, in the way that race and gender predict en­
hancement strategy use. These preliminary results should be investigated 
more thoroughly to get a fuller picture of changing inequality, and not 
only inequality based on SES. 
Future research should also investigate how enhancement strategies, 
along with SES, predict college enrollment and how those relationships 
may have changed over time. As demonstrated for AP exam use, the role of 
academic achievement must be considered and explicitly modeled when 
appropriate in such endeavors. Future analyses and studies related to this 
topic may also. examine more closely how these enhancement strategies 
influence differing types of admission and enrollment while also investi­
gating the cumulative effects that accrue from the use of more varied and/ 
or more refined types of admission�enhancing strategies. Researchers may 
also want to conduct a formal test of EMI theory in relation to admission­
enhancing strategies. It may also be important to segment our findings by 
different school characteristics to better understand how schools structure 
opportunity and which ones seem to be most successful in more equitably 
distributing access to difference admission-enhancing strategies. 
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APPENDIX 
Table 9. Mean Values and Standard Errors of the Estimates, for All 
Analysis Variables 
NELS (1992) ELS (2004) 
Variable Mean Std.Error Mean Std.Error 
Took/planned AP exam 0.168 (0.006) 0.302 (0.007) 
Used any SAT prep instruction 0.262 (0.008) 0.299 (0.007) 
Used any SAT prep self-study 0.544 (0.008) 0.575 (0.007) 
Extracurricular leadership 0.382 (0.007) 0.334 (0.006) 
Community service 0.451 (0.007) 0.613 (0.007) 
Overall high use of strategies 0.117 (0.006) 0.186 (0.006) 
SES 0.061 (0.017) 0.054 (0.015) 
Math test score 0.007 (0.019) O.Oll (0.019) 
Reading test score O.oI5 (0.018) 0.008 (0.018) 
Female 0.506 (0.007) 0.50.4 (0.006) 
Race/ ethnicity: 
Asian 0.038 (0.003) 0.047 (0.003) 
Black 0.116 (0.008) 0.140 (0.007) 
Latino 0.091 (0.007) 0.155 (0.008) 
Parental expectations 0.806 (0.006) 0.768 (0.006) 
Student's college expectations 0.644 (0.007) 0.828 (0.005) 
Peer college plans 0.575 (0.007) 0.538 (0.008) 
HS program: 
College prep HS 0.460 (0.008) 0.539 .(0.007) 
Vocational HS 0.161 .(0.005) 0.098 (0.004) 
HS region: 
Midwest HS 0.271 (0.009) 0.248 (0.007) 
Southern HS 0.340 (0.009) 0.341 (0.007) 
Western HS 0.188 (0.007) 0.223 (0.008) 
HS urbanicity: 
Suburban HS 0.417 (0.017) 0.513 (0.009) 
Rura!HS 0.312 (0.016) 0.203 (0.007) 
% HS on free lunch 18.283 (0.615) 22.212 (0.609) 
Observations 14,250 12,440 
Notes: All reported sample sizes are rounded to the nearest 10 in accordance with 
NCES restricted data license. 
Reference categories omitted: Race/ ethnicity compared to white, HS program 
compared to a general program, HS region compared to northeast, HS urbanicity 
compared to urban. 
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NOTES 
1. For details about the specific operational definitions and NCES source vari­
ables used, as well as a correlation matrix, see our codebook in an online supple­
ment here: http://works.bepress.com/ ryan_wells/22/. 
2. While some researchers have cautioned against using the dependent variable
in an imputation model, Graham (2009) calls this a "myth" because not includ­
ing the dependent variable "can be shown to produce biased estimates" (p. 559). 
Additionally, see patterns of missing data in our online supplement here: http:// 
works.bepress.com/ ryan_ wells/22/. 
3. We used Rubin's rules for pooling the predicted probability results specifically
by using Stata's mi estimate command to pool results from a user-written program 
that ran logistic regression and subsequent margins commands to calculate pre­
dicted probabilities in a manner similar to the technique shown on UCLA's IDRE 
website: http:/ /www.ats.ucla.edu/stat/stata/faq/ologit_mi_marginsplot.htm. 
4. While it would be intuitive to simply include a confidence interval band
around each predicted probability line and then simply see where they do not 
overlap to find areas of significant difference, this is not an appropriate way to 
examine group differences and would likely result in incorrectly showing fewer 
group differences than actually exist (Long, 1997, 2009; Shenker & Gentleman, 
2001). 
5. While essentially the same information was gathered about extracurricular
leadership, the data was gathered with a different series of survey items in ELS 
than in NELS, which could account for some difference on this particular item 
between cohorts. 
6. There are multiple ways to interpret change, which could lead to different
conclusions. However, we adhere to a comparison of percentage-point changes 
over time to study SES gaps, similar to other scholars who used this approach to 
study inequality in college enrollment and completion (Bailey & Dynarski, 2011). 
7. Results of the F-adjusted mean residual test suggest that our models do not
fit the data for AP exams or volunteering outcomes as well as they do for other 
outcomes. However, some researchers do not trust this test statistic (Allison, 2013) 
or acknowledge its limitations and conclude that it is perhaps more useful for com­
paring nested models (Agresti, 1990). The pseudo-R2 value, however, is a different 
type of model fit measure, indicating how well the independent variables predict 
the outcome. Results show reasonable values for this statistic, indicating that our 
models are still useful for answering our research questions concerning the extent 
to which SES predicts strategy use. 
8. Statistical significance of the change in the differences over time was exam­
ined via a simple test statistic: (d2 - d1) I ..f (se:l + sei2), where dis the difference 
between high- and low-SES probabilities, seis the standard error of that difference, 
and the time periods (1 and 2) are NELS and ELS, respectively. 
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